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(54) MULTICHIP MODULE 

(57)Abstract: 

PURPOSE: To improve mounting density, to shorten the line length of an 
electric wiring, to cut down the period of propagation of a signal, and to 
accomplish high-speed operation of a multichip. 

CONSTITUTION: In a multichip module which is formed by housing a plurality 
of semiconductor chips 4 and electrically connected to an electrically 
insulated substrate 1 having prescribed electric wiring pattern 2. a 
multistage-formed recessed part is formed on the electrically insulted a 
substrate 1, and each semiconductor chip 4 are housed in the recessed part 
in such a manner that they are separated with each other in vertical 
direction. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The multi chip module characterized by containing two or more semiconductor chips, and 
forming the multistage type crevice in said electric insulation substrate in the multi chip module which 
comes electrically to connect said semiconductor chip with the electric insulation substrate which has a 
predetermined electric wiring pattern by the bump, and estranging and holding said each semiconductor 
chip in this crevice mutually in the vertical direction. 

[Claim 2] The multi chip module according to claim 1 characterized by carrying out two or more 
formation of the crevice of a single stage and - or **** horizontally, forming a multistage type crevice 
in the crevice formed in said electric insulation substrate, and holding said semiconductor chip in these 
crevices. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of a multi chip module where two or more 

semiconductor chips are contained, especially about a semiconductor device. 

[0002] 

[Description of the Prior Art] The conventional multi chip module is. contained on the same side of the 
electric insulation substrate with which two or more semiconductor chips 4 have an electric wiring 
pattern (not shown) as shown in the sectional view of Fig. 5, said electric insulation substrate 1 and said 
semiconductor chip 4 are electrically connected by the metal thin line 10. and the electric wiring pattern 
of said electric insulation substrate 1 is electrically connected by the external lead 6. 
[0003] They are one CPU (Central Processing Unit), one FPU (Floting Processing Unit), and one BIU 
(Buth Interface Unit) at structure conventionally [ this ]. If it is the multi chip module which consists of 
a total of nine semiconductor chips of six cache memory, the magnitude of an electric insulation 
substrate will serve as about 85mm angle. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way. in this conventional multi chip module, since the 
semiconductor chip 4 is contained by only the same field of the electric insulation substrate 1. if the 
number of receipt of a semiconductor chip increases, the magnitude of an electric insulation substrate 



* V 

also cannot but become large. Therefore, the track length of electric wiring becomes long. 
[0005] Thus, if the track length of electric wiring becomes long, the capacitance which wiring has will 
become large and the propagation-delay time of a signal will become large. For this reason, when high- 
speed operation of the multi chip module tended to be carried out. a signal stops having returned in one 
time amount of a clock, and there was a problem that a multi chip module would not carry out high- 
speed operation. 

[0006] This problem was a very big problem, and the more it carried out high-speed operation, the more 
it had the problem that high-speed operation was not made, to the process speed of a signal increasing. 
[0007] This invention was proposed in view of the technical problem of such a conventional technique, 
shortens the improvement in packaging density, and the track length of electric wiring in multi chip 
modules, such as flip chip bonding, and aims at removing the fault of the above-mentioned conventional 
technique. 
[0008] 

[Means for Solving the Problem] According to this invention, two or more semiconductor chips are 
contained, and the multistage type crevice is formed in said electric insulation substrate in the multi 
chip module which comes electrically to connect said semiconductor chip with the electric insulation 
substrate which has a predetermined electric wiring pattern by the bump, and the multi chip module 
characterized by estranging and holding said each semiconductor chip in this crevice mutually in the 
vertical direction is obtained. 
[0009] 

[Example] First, the multi chip module of the 1st example of this invention is explained, the multistage 
crevice where the semiconductor chip 4 was formed in the electric insulation substrate 1 which has the 
electric wiring pattern 2 as shown in drawing 1 — respectively — alienation — it holds in the vertical 
direction multistage type in parallel. And the bump 3 is formed in the step which lays a semiconductor 
chip 4. Each semiconductor chip 4 is laid on this bump 3, and is connected with the semiconductor chips 
of arbitration, or the external lead 6 by the electric wiring pattern 2. 

[0010] In this case, loading of a chip capacitor etc. is also possible as a semiconductor chip 4. In 
addition, five in drawing is a cap and 7 is a sealing agent. 

[0011] Next, the multi chip module of the 2nd example of this invention is explained. As shown in 
drawing 2 , the multi chip module of the 2nd example forms the semiconductor chip installation section 
of a crevice so that a semiconductor chip 4 may be made to arrange in parallel also horizontally. In 
addition, it cannot be overemphasized that the arrangement or the number of the semiconductor chips 4 
not only to such a lengthwise direction but a longitudinal direction are not what is limited to the thing of 
illustration. 

[0012] according to arrangement of the semiconductor chip 4 of the 1st example, it goes up — alike — 
following — the magnitude of a semiconductor chip — large — not becoming — the magnitude of the 
semiconductor chip 4 carried by making it arrangement of this 2nd example although it was not able to 
obtain and. the semiconductor chip. 4 of the same magnitude has not been arranged to the same 
substrate — even if various, it becomes possible to make it correspond. 

[0013] Next, the case where a heat sink is attached in the multi chip module of this invention is 
explained. Drawing 3 is a sectional view at the time of attaching a heat sink 9 in the multi chip module of 
the 1st example. A febrile high semiconductor chip is connected to the topmost part for a heat sink 9, 
and said semiconductor chip and heat sink 9 are pasted up through the high temperature conductivity 
binder 8. 

[0014] Drawing 4 is a sectional view at the time of attaching a heat sink 9 in the multi chip module of 
the 2nd example of this invention. When containing two or more febrile high semiconductor chips, 
adhesion of a heat sink is attained at two or more semiconductor chips by connecting said two or more 
semiconductor chips to the topmost part of the crevice of an electric insulation substrate like this 
example. 

[0015] In addition, as an ingredient of the above-mentioned electric insulation substrate 1, although the 



alumina substrate, the glass epoxy group plate, etc. are used conventionally, if it thinks from the 
dependability of flip chip mounting, it is appropriate to use the substrate of the trade name of a 
semiconductor chip and the SERAKOMU substrate marketed from IBIDEN CO., LTD. which was able to 
take adjustment of coefficient of thermal expansion. 

[0016] As a flip chip mounting evaluation track record in a SERAKOMU substrate, the result that he has 

no generating of an open circuit is obtained in 1000 cycles in the 125 degrees C 65 degrees C heat 

cycle test. 

[0017] According to each example of above-mentioned this invention, it is possible to make small that 
whose magnitude of an electric insulation substrate is about 85mm angle need to about 50mm angle 
extent with the conventional technique. 
[0018] 

[Effect of the Invention] the multistage crevice where this invention was prepared in the electric- 
insulation substrate which has an electric-wiring pattern as explained above — a semiconductor chip 
alienation — an electric-insulation substrate can make small, the improvement in packaging density and 
the track length of electric wiring shorten, without receiving the limit by the magnitude and the number 
of the semiconductor chips carried by holding in a lengthwise direction in parallel and connecting, the 
signal propagation-delay time can shorten, and it is effective in closing the high-speed operation of a 
multi chip module, if 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the 1st example of this invention. 
[Drawing 2] It is the sectional view showing the 2nd example of this invention. 

[Drawing 3] It is a sectional view at the time of attaching a heat sink in the 1st example of this invention. 
[Drawing 4] It is a sectional view at the time of attaching a heat sink in the 2nd example of this 
invention. 

[Drawing 5] It is, the sectional view showtng the conventional multi chip- module: with aiheat sink. 
[Description of Notations] 

1 Electric Insulation Substrate ' 

2 Electric Wiring Pattern 

3 Bump 

4 Semiconductor Chip 

5 Cap 

6 External Lead 

7 Sealing Agent 

8 High Temperature Conductivity Binder 

9 Heat Sink 

10 Metal Thin Line 
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